Introduction
Over the last three decades rock physics has evolved to become a key tool of reservoir geophysics and an integral part of doing quantitative seismic interpretation. Rock physics models attempt to establish a link between the seismic field and the petrophysical properties in the subsurface. This requires prior knowledge and understanding of geophysics, petrophysics, geopressure and geomechanics, which can vary dramatically in basins around the world. These inherit differences create highly variable rocks that can be so complicated and variable, not only on a basin by basin scale, but also on an intrabasinal scale. With these differences a universal rock physics model, both theory and empirical relationships, is difficult to envisage.
However, if a simplistic view is taken then all rock physics models can be simplified to their reliance on an accurate understanding of three important parameters: temperature, pressure and gravity. While we assume that gravity is a constant parameter around the world, both temperature and pressure can vary significantly such that these variations impact the elastic properties of a rock.
With a view to constrain these uncertainties we present in this paper a method of accurately building a rock physics model by integrating temperature and pore pressure data. Further, we demonstrate, by use of analogues, how universal these rock property models are at predicting the elastic properties of a rock with application to un-drilled areas such as, offshore Newfoundland and Labrador.
Rock Physics Models
There is a wide range of rock physics models out there, ranging from theoretical, empirical, heuristic and bound filling models. Within each of these, there are a lot of subsets of models, all of which have their areas of applicability in terms of relating elastic properties as sensed by the seismic wave, to rock properties as measured in the wellbore. For instance, during early exploration or in frontier areas, using empirical models may not add much value to the de-risking process because such empirical models have been created on data that might not be valid in other geologic settings. And, at the same time, more advanced and rigorous physics-based models, with all its inputs, can be too uncertain to use as it may be impossible to constrain all input parameters without calibration points from well data and/or laboratory measurements.
Our focus here is using a hybrid approach, where we combine theoretical, empirical and heuristic models to describe medium-to high porosity clastic sediments. Three commonly used heuristic hybrid models are the friable-sand model (Dvorkin and Nur, 1996) , the contact-cement model (Dvorkin and Nur, 1996) and the constant-cement model (Avseth et al., 2000) . A more thorough explanation of all the models mentioned above is found in Avseth et al. (2010) . Dvorkin et al. (2002) published a concept On the Universality of Diagenetic Trends, essentially stating that sediments all over the world are exposed to same forces of nature; air and wind, gravity, temperature and pressure. We know that temperature is the main driver for quartz cementation in sands and the smectite to illite transformation in shales, so from that he concluded that sands (and shales) should show somewhat similar characteristics in terms of its elastic properties, split into mechanical compaction regimes and chemical regimes (Figure 1 ). (Dvorkin et al., 2002) .
Rock Physics Analogues -Universality of these trends

The curves are from the theoretical contact cement model (upper branch) and uncemented model (lower branch).
Looking at data from offshore Newfoundland and offshore Norwegian Sea (Figure 2 ), we see a clear correlation to the data-points in Figure 1 , which suggests that diagenetic trends from one place may actually follow the same effective medium model as sediments from another location, regardless of distance or geology. By using known effective-medium models, where the underlying physics is understood and explained, we're in a better shape to make that specific trend general for the area of interest by bringing in geology and depositional settings. By doing so we can strongly rely on that we have accurately determined in which domain we can apply the selected model, and hence reduce errors in the de-risking process.
Figure 2 Compressional Velocity versus porosity crossplot for 5 Norwegian Sea wells (black) and 6 wells from offshore Newfoundland (dark blue). The curves are from the theoretical contact cement model (steep upper orange line), constant cement model (pink line) and friable model (lower light orange line).
Geopressure Analogues -Universality of these trends
The use of analogues for Labrador was highlighted in a recent conference paper by Green et al. (2014) . In this work the authors demonstrate that by integrating recent seismic data has revealed the similarity between Labrador and basins such as the Vøring Basin in Mid-Norway (Figure 3 ). These authors showed that deep-water settings generally have a series of common features. These features include being shale-prone, having less faulting and less uplift. Evidence for additional mechanisms of overpressure generation rather than disequilibrium compaction is less. All these features all impact the pressure regime, for instance, likely pore pressure regimes in the deep-water are overburdenparallel.
Figure 3 Compressional Velocity versus Vertical Effective Stress cross plot for 5 Norwegian Sea wells (black) and 6 wells from offshore Newfoundland (dark blue). The lines superimposed are best fit lines.
With respect to analogous areas such as, the Vøring Basin in Mid-Norway, shale lithology dominate and many reservoirs form stratigraphic traps, where the sands have the same pressure as the shales. Regional pressure trends can be defined. Deep-sea fans are also visible on the seismic. In the case of the latter, the feeder channel acts as a pressure release valve allowing the sands to de-pressurize, creating a mobile aquifer. Similar deep-water hydrodynamic fan systems are reported in the Tertiary of the Central North Sea (Dennis et al., 2005) , although current water depths are shallow. Here, hydrodynamic trapping results in tilted fluid contacts. Enhanced seal capacity is also a feature as is primary migration out of source rocks.
Applications to Frontier Basins
With some constraints on the rock properties, we can start doing rock physics modelling to better understand seismic amplitudes in the sub-surface (Figure 4 ). This can now be done with depth trends of porosity of sands and shales and a particular rock physics model that we believe is applicable at prospect level. There's also the possibility to make transforms via Effective Stress to back out velocities (and densities) if the overburden-and pore pressure gradients are known, or via a direct read-off from the cross plot in Figure 3 . 
Conclusions
As there are no deep-water wells drilled in Labrador, we have shown that by using observations from an analogue basin such as, the Vøring Basin Mid-Norway, due to the abundance of shallow and deep water well penetrations, we can usefully predict the likely characteristics of the rock properties. Furthermore, by using known effective-medium models, we're in a better shape to make that specific trend general for the area of interest by bringing in geology and depositional settings.
